ABSTRACT
INTRODUCTION
This research examines the different views and perspectives of individuals in an organization toward end-user computing (EUC) and EUC support, and how those views can affect end-user satisfaction. End-user satisfaction has long been used as an important surrogate measure of information system success (Zmud, 1979; Doll and Torkzadeh, 1988; DeLone and McLean, 1992; Buyukkurt and Vass, 1993; Henry and Stone, 1994; Guimaraes and Igbaria, 1994; Mirani and King, 1994; Seddon, 1997; Blili et al., 1998; Foong, 1999; Mahmood et al., 2000; Aladwani, 2002 , Shaw et al., 2002 . End user satisfaction is a perceptual or subjective measure of system success, serving as a substitute for objective determinants of information systems effectiveness (Ives et al., 1983) .
We are interested in how an individual's view or perspective can affect end-user satisfaction. In social cognitive research, views and perspectives, also known as frames of reference, have been used to explain an individual's mental processes. A few studies in the IS area have been conducted to understand the views or attitudes individuals hold towards technology (Bostrom and Heinen, 1977, Dagwell and Weber, 1983; Noble, 1986; Pinch and Bijker, 1987; Kumar and BjornAnderson, 1989; Jawaher and Elango, 2001) . The term "technological frame of reference" was introduced by Orlikowski and Gash (1994) to describe the underlying assumptions, expectations, and knowledge that people have about technology.
In the current study, we extend the idea of technological frame of reference to assess the views users hold towards EUC. In particular, we are interested in determining if satisfied and dissatisfied users hold different views of the technology, and ultimately if those different views influence their satisfaction with that technology. In particular, we examine the effectiveness of end-user support in an organization, the satisfaction of end-users with that support and the technological frames of reference of those users. By concentrating on the differences between satisfied and dissatisfied end-users, we hope to deepen our understanding of end-user satisfaction and dissatisfaction so as to identify contributory factors that lead to dissatisfaction.
We use a combination of quantitative and qualitative analysis in our case study. An instrument measuring end-user satisfaction was used to assess the satisfaction of individual users with the overall EUC environment, and service quality gap analysis was used to measure the effectiveness of the support organization in the organization. Grounded theory techniques (Glaser and Strauss, 1967) were used in the qualitative analysis of interviews to assess the frames of reference of selected satisfied and dissatisfied users.
CONCEPTUAL FRAMEWORK AND RESEARCH MODEL
The objective of this research is to examine satisfied and dissatisfied end-users in an organization to determine if they hold different technological frames of reference towards end-user computing (EUC). Can their different frames of reference be used to explain their different satisfaction levels? What is the relationship between satisfaction with end-user support and satisfaction with the overall end-user computing environment? The research model is presented in Figure 1 .
Measuring EUC Satisfaction
Several different tools have been developed to assess end-user computing satisfaction. Two validated instruments commonly used to measure satisfaction with end-user computing are the Doll and Torkzadeh (1988) instrument and the Ives, et al. (1983) instrument. These instruments can be used in one of two ways: as a straightforward measurement of the level of satisfaction within an organization, or as a tool to identify factors or determinants that can affect satisfaction. This study uses a variation of the Ives et al. (1983) instrument developed by Mirani and King (1994) that was specifically adapted for the EUC context (see Appendix A).
A review of the EUC satisfaction literature (shown in Table 1 ) surfaced several factors that are shown to significantly influence EUC satisfaction.
The results from end-user satisfaction studies are quite variable, with some studies giving support to the influence of one factor while others find little or no support for the same variable. In a meta-analysis of 45 end-user satisfaction studies, Mahmood et al. (2000) separate factors that affect satisfaction into three general categories: perceived benefits and convenience, user background and involvement, and organizational attitude and support. As listed in Table 1 , end-user support was shown to have significantly affected EUC satisfaction in eight studies. As we are interested in examining the existing partnership between the IS department and endusers in an organization, and given the significance of end-user support as highlighted by previous studies, we decide to concentrate on the effect of end-user support on EUC satisfaction or dissatisfaction.
Measuring the Effectiveness of EUC Support
As indicated in the section above, prior research has shown that end-user support contributes to end-user satisfaction (Buyukkurt and Vass, 1993; Lederer and Spencer, 1988; Rainer and Carr, 1992; Bowman et al., 1993; Brancheau and Wetherbe, 1988; Trauth and Cole, 1992; Mirani and King, 1994; Shaw et al., 2002) . One measurement of support is service quality, which measures how well the service level delivered matches customer expectations (Lewis and Booms, 1983 ). Service quality is more difficult to measure than product quality, as it is a function of the recipient's perception of quality. For example, one end-user may expect installation of a new software package to take an hour and be very happy that it takes 45 minutes; another may be unhappy when expecting it Doll and Torkzadeh (1988) , Montazemi (1988) , Mirani and King (1994) , AmoakoGyampah and White (1993) , McKeen et al (1994) , Lawrence and Low (1993) , Guimaraes et al (1992) , Hartwick and Barki (1994) , Baroudi et al (1986) , Yoon and Guimaraes (1995) , McKeen and Guimaraes (1997) , Park et al (1993 Park et al ( -1994 , Saleem (1996) , Choe (1998) End-User computing self efficacy (i.e. the belief that one is able to master a particular behavior) to take 15 minutes but having to wait 30 minutes for the activity to be completed. Objectively, the latter was more productive, but in the former the end-user was more satisfied.
Service quality can be measured by a comparison of user expectations (or needs) with the perceived performance (or capabilities) of the department or unit providing the service. The difference between these two measurements is called the service quality gap (Parasuraman et al., 1985) . Parasuraman's work resulted in a 45-item instrument, SERVQUAL, for assessing customer expectations and perceptions of the quality of service in retailing and service organizations. Service quality has been the most researched area of services marketing (Fisk et al., 1993) Service quality measurements have been used in IS research as a measure of IS success. Recognizing that a major component of the product an IS department delivers has a service dimension, IS researchers have recently begun to look for ways to assess the quality of that service (Shaw et al., 2002) . The gap analysis method was first used by Kim (1990) to measure the quality of service of an IS department. Pitt et al. (1995) used a 22-item version of the SERVQUAL instrument developed by Parasuraman et al. (1985) , to test the instrument's usefulness in the MIS environment. They assessed several aspects of the instrument's validity, including content validity, reliability, convergent validity, nomological validity and discriminant validity. They concluded that SERVQUAL could be used with confidence in the MIS environment. They also reported that the results of a service quality assessment was very useful in not only assessing current levels of service quality, but also as a diagnostic tool for determining actions for raising service quality (Pitt et al., 1995) .
The instrument itself has been the subject of considerable debate Parasuraman et al., 1993; Fisk et al., 1993; Van Dyke et al., 1997; Pitt et al., 1997) . The focus of the debate concerns calculating differences between two possibly different constructs: expectations and perceptions of performance. To counteract the concerns surrounding the validity of the instrument in an IS context, Pitt et al. (1997) demonstrated that the service quality perception-expectation subtraction is rigorously grounded. See Kohlmeyer and Blanton (2000) for a complete discussion of the SERVQUAL debate. Researchers generally agree that the instrument is a good predictor of overall service quality, and is applicable for use in the IS context (Fisk et al., 1993; Kettinger and Lee, 1997; Pitt et al., 1997) . Remenyi and Money (1994) developed a service-quality instrument specifically for the EUC environment to establish the effectiveness of the computer service and to identify key problem areas with EUC. This instrument is used in the current study (see Appendix B).
Assessing End-User's Frame of Reference
While measuring levels of end-user satisfaction in an organization is relatively straightforward and has been heavily documented, measuring or assessing views and perspectives of individuals is not so straightforward. This field of research originated in the social sciences domain. However, over the past few years, these concepts have been applied to several other areas of research, and more recently to those areas related to the management and use of computers.
The cognitive sciences suggest that the world as it is experienced does not consist of events that are meaningful in themselves. Cognitions, interpretations, or ways of understanding events are all guided by what happened in the past (Schutz, 1970) . When faced with an unknown situation or object (artifact), we automatically create our own interpretation of what that artifact is. Which particular past experiences are called up and how those experiences are imposed onto a structure are what determine our individual cognitive structures (Gioia, 1986 ). Individual cognitive structures, or schemas, allow individuals to draw on knowledge and past experiences to help them make sense of information. They influence perception and memory, and can be both facilitating and constraining. Schemas can change over time; existing schemas can also inhibit the learning of new schemas (Markus and Zajonc, 1985) .
A minimal amount of research has been conducted on the social cognitive perspectives that individuals hold towards technology. Bostrom and Heinen (1977) first introduced the concept of frame of reference when they suggested that some of the social problems encountered during the implementation of information systems were due to the frames of reference held by the systems designers. Later work by Dagwell and Weber (1983) , Kumar and Bjorn-Anderson (1989) and Boland (1978 Boland ( , 1979 expanded on the earlier study by examining the influence of the designer's values and conceptual framework on the resultant systems. This earlier work became the basis for a group of studies investigating the social aspects of information technology that considered the perceptions and values of both the designers and users (Hirschheim and Klein, 1989; Kling and Iacono, 1984; Markus, 1984) . While these studies proposed the idea that individuals have assumptions and expectations regarding technology, Orlikowski and Gash (1994) expanded on this concept to emphasize the social nature of technological frames, their content, and the implications of these frames on the development, implementation, and use of that technology.
Technological frame of reference was introduced by Orlikowski and Gash (1994) in a study that proposed a systematic approach for examining the underlying assumptions, expectations, and knowledge that people have about technology. They argue that an understanding of an individual's interpretation of a technology is critical to understanding their interaction with it. Of particular significance in Orlikowski and Gash's work is the discussion of the contextual dimension of frames. Members of a social group as a whole will come to have an understanding of particular technological artifacts, including not only knowledge about the particular technology, but also a local understanding of specific uses in a given setting. Earlier work by Noble (1986), and Pinch and Bijker (1987) had shown that technological frames could strongly influence the choices made regarding the design and use of technology, including adoption rates (Jurison, 2000) .
In our paper, we are interested in assessing the technological frame of reference that users hold towards end-user computing. In particular, we are interested in determining if satisfied and dissatisfied endusers hold different views of the technology, and ultimately if these different views influence their satisfaction with that technology. ticipated in the study. This research was conducted at their Pacific Area of Operations Headquarters (PAO-HQ) in Singapore. Otis Elevator, a wholly owned subsidiary of United Technologies Corporation, was founded in 1853. It is currently the world's largest manufacturer of elevators, moving walkways and other horizontal transportation systems. Their products are offered in more than 200 countries worldwide, with over 77% of sales occurring outside of the U.S. Manufacturing facilities are located in the Americas, Europe and Asia. The operations are regionalized into seven areas, with the Asia Pacific Area covering China, Korea, all Southeast Asian countries, north Asian countries, India, Australia, and New Zealand (Otis Fact Sheet, 2001) .
At the time of the study, the PAO-HQ offices were located on two floors in a modern high-rise office building in downtown Singapore-it has since been relocated to Hong Kong. A separate marketing office responsible for local sales was located several miles away. PAO-HQ was responsible for sales, service and manufacturing operations spread out over 18 countries in their region. The headquarters office was divided into the traditional functional areas of Marketing, Operations, Quality Control, Finance, Engineering, Training, and HR. The MIS group reported to the Finance director. PAO-HQ employed approximately 100 people, 85 with a personal computer on the LAN. Internet connections were available, but were rarely used. The PCs ran either DOS 3.1 or Windows 95 with standard Windows office applications. The majority of the users used only MS office applications (Excel, Powerpoint, Word) and e-mail. Customized software was in use for specialized functions (e.g., an OTISwide financial reporting system, an OTISwide internal management reporting system, and a PAO-HQ developed engineering support system), with the relevant employees using those applications.
The PAO-HQ MIS group comprised five employees, all co-located with the other HQ personnel in the same office building. Two employees were directly responsible for LAN administration and end-user support at PAO-HQ. The remaining employees supported infrastructure development, maintenance and training for the 18 country locations. Request for support came in over the telephone or e-mail, and were logged daily. The majority of support calls were resolved by the second day either in person or over the phone by the MIS support group. A small percentage of calls were escalated to the application developer (either Microsoft or an OTIS developer in Connecticut). After-hours and weekend support was provided through pager calls to the support person on duty.
RESEARCH METHODOLOGY AND RESULTS
Data gathering for our study was carried out in two phases. The first phase utilized a survey instrument, while the second phase was an in-depth case study using grounded theory techniques. Data gathering consisted of unstructured and semistructured interviewing, documentation review, and observation. This triangulation across various data collection techniques is beneficial because it provides multiple perspectives and yields stronger substantiation of constructs (Orlikowski, 1993) .
Phase One: The objective of this phase was to measure the effectiveness of the computer systems at Otis, while at the same time measuring the level of enduser satisfaction with that system. As mentioned earlier, the two most common instruments used to measure satisfaction with end-user computing are the Doll and Torkzadeh (1988) instrument and the Ives, Olsen and Baroudi (1983) instrument. The Doll and Torkzadeh instrument was developed to measure "computing satisfaction" of an end-user with a specific application. In our research, the intent was to measure end-users' overall satisfaction with enduser computing, not with a specific application. Therefore, we used a more general measure, the short form of the User Information Satisfaction (UIS) questionnaire originally developed by Ives et al. (1983) and later modified by Mirani and King (1994) for the EUC context. A service-quality instrument developed by Remenyi and Money (1994) was used to establish the effectiveness of the computer service and to identify key problem areas with EUC. Several additional questions were included to gather information on the user's self-rated computing expertise, prior computing experience and training, and current computing usage patterns.
Phase Two: Fourteen respondents comprising a mix of satisfied and dissatisfied respondents (identified during Phase One) were interviewed. Techniques for qualitative analysis (Miles and Huberman, 1994) and grounded theory (Glaser and Srauss, 1967; Martin and Turner, 1986; Strauss, 1987) were employed in the development of the descriptive categorizations used for the technological frames of reference. The software package NUD*IST was used to assist in the content analysis of the interviews.
Analysis of Data-Phase One
The site consists of approximately 85 end-users, running a variety of IBM-compatible PCs on a Novell Netware LAN. The majority of the end-users utilized Microsoft applications in a Windows environment. Fifty-seven survey instruments were returned, yielding a response rate of 67%. The purpose of the survey was to develop a general user profile of the endusers, determine the support needs of these users, and rate the performance of the IS department in meeting these needs. Most respondents had between 5-10 years of experience with personal computers, and 2-6 years experience in a networked environment. Most respondents used their computers 3-6 hours a day, and rated their general level of PC expertise in the intermediate to advanced range. The respondents were also asked to rate their level of expertise for the applications they use at Otis. Applications with the highest number of users (word processing, spreadsheets, electronic mail, and presentation software) also had the highest mean levels of expertise. In contrast, the applications that were not used by many people (databases, Internet browser, electronic fax and flowcharting) showed lower mean levels of expertise. The general user profile is summarized in Table 2 .
The respondents were asked to evaluate 22 separate support items (see Appendix B). The items were first evaluated on a five-point Likert scales in terms of that item's importance to the user in the performance of his or her job. These same items were then evaluated by the user according to the performance of the IS department when providing those items. The difference between the performance scores and the importance score indicates the effectiveness of the IS department in performing the various functions. A zero gap would indicate that there is an exact match between importance and performance. A positive gap indicates that the IS department is committing more resources than are required, whereas a negative gap indicates that the performance is less than the importance, that is the IS department is underperforming. Since the gap is determined by subtracting the importance score from the performance score, a positive gap implies user satisfaction with that item, while a negative gap implies user dissatisfaction with that item.
Analysis of this dataset surfaced several significant issues. A rudimentary ranking of the data by order of importance indicated which specific support areas were most important to the users, and which areas were not considered as important. Service quality gap analysis indicated which support areas were being satisfactorily or unsatisfactorily delivered, and correlation of the service quality gap with satisfaction indicated which support factors affected end-user satisfaction. Each of these issues alone was important, but when combined, they provided a much richer picture of the support environment at any organization.
A basic analysis of the importance and performance scores was performed. The mean and standard deviations for each of the 22 attributes were calculated. The mean perceptual gap score and standard deviation were calculated for each item. The gap was calculated by subtracting the importance score from the performance score. The correlations between the gap scores and the overall satisfaction scores were then determined. The items as shown in Table 3 are listed in rank order of importance.
Only five support items scored a positive gap, indicating satisfaction with that item. The item with the highest positive gap was "degree of personal control" (gap of .407). The other four items that indicated user satisfaction were "new hardware upgrades" (.268), "new software upgrades" (.232), "standardization of hardware" (.132), and "participation in planning system requirements" (.075). The remain- * implies correlation is significant at 10% level ** implies correlation is significant at 5% level ing 17 items had a negative gap -indicating underperformance of the IS department, or dissatisfaction. The items with the largest negative gap (indicating highest level of dissatisfaction) were "fast response time from IS staff" (-.611), "extent of user training" (-.604), and "help with database or model development" (-.423). The service quality gap for three support items (fast response time from IS staff, positive attitude of IS staff, and degree of personal control) were positively correlated to satisfaction (r = .277, .272, and .298 respectively, significant at 5% level). These support items have the strongest influence on satisfaction in this environment.
The results of the Mirani and King EUC satisfaction portion of the survey showed that as a whole, there was a high level of EUC satisfaction at Otis Elevator (7-point Likert scale, Mean 5.32, SD 1.07). With a score of 4 indicating neither satisfied nor dissatisfied, we have interpreted scores below 4 to indicate varying degrees of dissatisfaction and scores above 4 to indicate varying degrees of satisfaction. One individual scored below 3, indicating a high degree of dissatisfaction. Six individuals scored between 3 and 4, indicating a lesser degree of dissatisfaction; 20 individuals scored between 4 and 5, indicating a lesser degree of satisfaction; 22 individuals scored between 5 and 6, indicating a higher degree of satisfaction; and seven individuals scored above 6, indicating the highest degree of satisfaction. One respondent did not answer this portion of the survey.
Analysis of Data -Phase Two
While the overall score from the user information satisfaction portion of the survey revealed a generally high level of satisfaction, gap analysis of the 22 support items clearly showed specific support areas where there was user dissatisfaction. The interviews therefore concentrated on those specific areas, and the views of the end-users were gathered to assist in the assessment of their technological frames of reference. All seven respondents that scored below a four and seven randomly selected end-users that scored above a four were interviewed. Analysis of the interviews resulted in the development of the technological frame of reference of the satisfied and dissatisfied user.
The principal author conducted the interviews. The interviews were tape recorded, transcribed and systematically examined for patterns in the frames of a satisfied and a dissatisfied user. The initial content analysis occurred through opencoding (Corbin and Strauss, 1990 ) of the interview transcripts. A research team comprising four research colleagues performed analysis of the interviews. An initial set of patterns (categories) emerged from the analysis of the coded transcripts. The transcripts were then physically formatted to conform to the standards of the qualitative analysis software package, NUD*IST. In NUD*IST, the initial categories that had emerged from the analysis were formulated into a hierarchical tree structure, and the transcripts were closedcoded and documented. The search function of the software was used to interrogate the transcripts in order to verify and substantiate the initial categories that were discovered during the analysis of the opencoding. A number of additional categories began to emerge from this analysis, as further questions were translated into queries, and a second set of categories began to emerge that addressed additional aspects of the technology that had not been initially analysed. Category frameworks were then iteratively developed, applied to the data, and revised. The tree structure continued to grow and was refined further, as additional nodes were included and nodes that did not indicate any theoretical significance were deleted. In addition, several nodes were combined and merged, as the categories themselves began to crystallise and became clearer.
The results revealed three basic categories that could be used to group satisfied and dissatisfied users: type of learner, their view of the role of the PC, and the complexity level of the applications they used. Using these categories, Table 4 outlines the frames of the two groups: satisfied and dissatisfied users.
In general, the satisfied user is a selfdirected learner who continually seeks out additional learning opportunities. He views the PC as a tool that is necessary only for the completion of his work and utilizes complex applications in his work. Conversely, the dissatisfied user does not actively seek out additional learning opportunities, and generally will only take IT-related courses if they are required for the job. This user views the PC as a tool that could enhance job performance, and could contribute to their productivity. Generally, they use lesscomplex types of applications.
These different frames were not initially easily explainable. In particular, our original assumptions contradicted the findings that a satisfied user would use more complex applications and would view the PC as a "task enhancement" tool as opposed to a "task completion" tool. However, since these users viewed the PC as a tool to "get the job done" as opposed to "getting the job done better", they expected less of the PC, and therefore were more easily satisfied. Research on users' expectations of technology finds that users who have realistic expectations of the benefits of technology tend to be more satisfied (Compeau et al., 1999) . In addition, since they used applications with a higher complexity level, their potential to initiate complex technical queries was increased. Their interactions with the MIS staff were at a "higher" technical level than those with less complex applications. From the analysis of the MIS staff interviews as well as user interviews, we had concluded that the MIS personnel had little patience with "routine" MIS queries. On the contrary, when the interactions with the MIS support staff dealt with technical issues, the MIS staff would respond more readily, and with a more positive attitude. The satisfied users had a self-directed learning style that facilitated the acquisition of more complex applications. Further, as a result of using more complex applications, their interactions with the MIS staff were frequent and positive, and this resulted in a more satisfied user.
The technological frame of reference of the dissatisfied user is explainable in a similar fashion. Since these users were not self-directed and took only courses that were required for their job, they did not acquire more complex applications. Since their interactions with the MIS staff were at a more "routine" level, these interactions were not positive. Several users who shared this frame of reference reiterated a high level of dissatisfaction with the "superior" attitude of the MIS staff when routine queries were posed to them. In addition, these users expected more from the PC, viewing the PC as a "task enhancing" tool. They expected the PC to greatly contribute to the productivity of their job. Since these users expected more of the PC, they were more easily dissatisfied.
DISCUSSION
This research study gathered service quality data on 22 specific support factors, and overall end-user satisfaction with the EUC environment at an organization. In addition, interviews of satisfied and dissatisfied end-users were assessed to develop the technological frame of reference of these two user groups. The relationship among these three items was explored.
While the EUC satisfaction portion of the survey alone indicated that the user population as a whole was satisfied with their EUC environment, service-quality gap analysis and follow-up interviews surfaced several areas of dissatisfaction. Only five out of 22 support items had a positive service-quality gap (indicating satisfaction with that item). Hidden areas of dissatisfaction were detected by performing the SERVQUAL analysis. The three support factors that showed the largest negative service-quality gap between importance and performance (indicating dissatisfaction with that item) were "fast response time from IS staff", "extent of user training", and "help with database or model development". Although it is important to identify specific support areas that have large negative gaps, identifying which specific support factors influence overall satisfaction provides a richer picture. For example, the support factor "fast response time from IS staff" has one of the largest negative service-quality gaps, indicating a high level of dissatisfaction with that particular support item. In addition, the gap for this item highly correlates with overall user satisfaction. Conversely, while "extent of user training" also has a large negative service-quality gap, the gap does not correlate with overall user satisfaction.
Including consideration of user satisfaction to service-quality analysis adds an important piece to the overall study of diagnosing the issues confronting MIS support teams. It is noted that specific support factors that were viewed as having the largest gap between importance and performance were not necessarily the same as those with the most influence on satisfaction. This study shows that understanding the relationship between support factors and user satisfaction in subtle, has multiple aspects and requires observation from a number of different viewpoints for complete understanding. Clearly neither listing the support factors by importance nor performance alone shows the full significance of these items. Service levels determined by the difference between im-portance and performance highlight issues of high importance and low performance from those where both are high or both are low. The practitioner could target those items for attention rather then dilute attention for those of high importance where service is already high. Similarly, the practitioner would be able to postpone attention for those with low levels of service, but are not viewed as highly important. In particular, management at Otis would be better served in targeting additional support to "fast response time from IS staff" rather than "extent of user training" when attempting to increase overall user satisfaction.
Grounded theory techniques were instrumental in creating the technological frames of reference for the satisfied and dissatisfied users. While the dissatisfied user appeared to have higher expectations regarding the contribution the technology could make to their job performance, they were not interested in obtaining additional training or acquiring more complex applications for their PC. On the other hand, the satisfied users were very interested in obtaining additional training and more complex applications, while holding lower expectation levels concerning the value the technology could bring their job performance. The two user groups held different views or perspectives towards the technology they used. This influenced their expectations of the technology, affected their interactions with the MIS support team, and changed their utilization of the technology on a day-to-day basis. The technological frame of reference of the users did indeed influence their ultimate satisfaction with their overall end-user computing environment.
One of the results of the actual implementation of the end-user satisfaction survey itself was an increase in IT usage patterns. The participation in the survey process increased the awareness levels of some of the users regarding the capabilities and functionality of the technology, as well as the available support functions of the organization. This caused the users to use the PC more often, and for a larger variety of functions. This effect was positive for Otis, and welcomed by the MIS staff.
SUMMARY AND CONCLUSIONS
Relying on user satisfaction surveys alone will not provide a complete picture of the end-user environment in an organization. It is necessary to look beyond the end-user satisfaction surveys to tease out hidden areas of dissatisfaction. Servicequality gap analysis can be used to identify specific support areas that need attention, as well as identify which particular support areas influence overall end-user satisfaction. In addition, practitioners should be aware that the end-user population is not a homogeneous population that can be served with a one-size-fits-all support strategy. This confirms earlier research as noted in Powell and Moore (2002) and Jurison (2000) .
For researchers, this study extends previous work in two areas: end user satisfaction and technological frame of reference. This study demonstrates the utility of the service-quality measure as a tool adding deeper understanding of user views and needs. The inclusion of a user satisfaction measure shows that service gaps alone only partially account for user views and attitudes.
The identification of technological frames of reference and their effect on enduser satisfaction is crucial to a deeper un-derstanding of satisfaction. This socio-cognitive thread has not been fully explored as it applies to technology, or MIS in general.
In addition, the findings of different relationships between support factors and user satisfaction in different studies (see Table 1 ) suggest that the relationships are contextual in nature and not constant for all situations. Researchers building theory in this area may be better served by examining additional environmental variables that could affect these relationships.
Limitations of the Study
This research effort occurred at one research site. The empirical data collected reflects the specific organizational context and events at Otis Elevator in Singapore. The technological frames that were elicited during this research were salient to the respondents under study, in an environment where the support function had recently undergone some organizational realignment, and where new technology was being introduced on a continual basis. Two support personnel had recently been assigned as full-time support to the PAO-HQ staff, with the other personnel supporting the regions, replacing an earlier shared strategy where all personnel supported both PAO-HQ and the regions. It is possible that different frames of reference could be elicited from respondents that operate in a more stable environment.
The effect of gender and culture were not explored in this study. Both of these factors could contribute to the formation of technological frames of reference. While the satisfied and dissatisfied user groups were mixed in terms of gender and culture, the user population as a whole showed a distinct alignment along functional lines. All but one of the management personnel at Otis were male, non-Singaporean. All the non-managers were female Singaporeans.
Directions for Future Research
The discovery that technological frames of reference can impact satisfaction is only relevant if those frames of reference can be altered. Tyre and Orlikowski (1994) posit that there are "windows of opportunity" that exist where adaptation of a particular technology can be affected. The relationship among the three components (technological frame of reference, satisfaction with EUC support and overall EUC satisfaction) does not have to remain static. The introduction of a trigger or the exploitation of an existing one can open a window of opportunity, altering the frames of reference and thereby creating a cyclical relationship.
Future research that concentrates on identifying specific triggers that could change the alignment of technological frames of reference is needed. Ideally, any subsequent research would first assess the technological frames of reference and their effect on satisfaction, introduce a trigger mechanism to alter the frames, and then reassess the frames and the level of satisfaction at a later date in order to measure any changes. In this way, the effect of technological frames of reference on satisfaction would be more fully explored.
Irrelevant
Somewhat Important Important Very Important Critical 1 2 3 4 5 Importance 1 2 3 4 5 1.
Ease of access for users to computing facilities. 2.
New hardware upgrades. 3.
New software upgrades. 4.
Access to external databases through the system. 5.
A low percentage of hardware and software down time.
6.
A high degree of technical competence of systems support staff. 7.
User confidence in systems. 8.
The degree of personal control users have over their systems. 9.
Systems responsiveness to changing users needs. 10.
Data security and privacy. 11.
System's response time. 12.
Extent of user training. 13.
Fast response time from system support staff to remedy problems. 14.
Participation in planning of the systems requirements. 15.
Flexibility of the system to produce professional reports, e.g. graphics and desktop publishing. 16.
Positive attitude of information systems staff to users. 17.
User's understanding of the system. 18.
Overall cost-effectiveness of information systems.
19.
Ability of the system to improve personal productivity. 20.
Documentation to support training. 21.
Help with database or model development.
22.
Standardization of hardware.
Tick the box that corresponds to the importance that each of the following 22 system attributes contribute to the performance of your job.
